Aluminium nitride is a ceramic material with a high thermal conductivity, a small thermal expansion coefficient and good mechanical properties. Moreover AlN is a wide-bandgap semiconductor (E g = 6.2eV) and therefore high potential substrate material for high-power electronic applications [1]. At pressure from 14-23GPa the wurtzitic aluminium nitride (wz) undergoes a phase transition to rocksalt structure (rs) at static experiments [2], [3], [4]. A sinterbody of wzAlN/rs-AlN show high hardness (>4000HV), high electric resistance and a thermal conductivity up to 600W/mK [5]. Though the phase transition through shock waves were verified, shock experiments failed to quench the high-pressure phase so far [6].
Fig 1: X-ray diffraction of (a) commercial nano-AlN-powder and (b) sample shocked at 22GPa with 50% rs-AlN yield.
[1] W. Werdecker, F. Aldinger, Components, Hybrids, and Manufacturing Technology 1984, 7, 399-404 (Fig.) are the focuses of interests of several fields, such as: geosciences, condensed matter physics and chemistry, industry and others. They show two trends in ambient crystal structure: oxides of metals of small periodic numbers Z prefer crystallization in a corundum structure, while those of metals of high periodic numbers prefer adopting in a cubic bixbyite lattice.
In this presentation we review new trends in high-pressure-hightemperature (HP-HT) studies in sesquioxides and report some of our new results on HP-HT preparation of novel forms of sesquioxides and examination of their properties. As an examples, we will display several important cases, some of which are listed below: 
